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Abstract of JP11097651 

PROBLEM TO BE SOLVED: To prevent the 
corrosion of a metal wiring to a board by minimizing 
intervals between metal wirings. SOLUTION: Main 
electrode regions 61, 62 of a semiconductor element 
are provided in a semiconductor region 52 in a 
surface of a semiconductor board, and a first layer 
insulation film 8 and a second layer insulation film 
15 are deposited on the semiconductor region 52. A 
metal wiring 92 is arranged on the second layer 
insulation film 15. The main electrode region 62 and 
the metal wiring 92 are connected through a contact 
plug 12 of a special shape. The special shape has a 
first taper part of an isotropic taper angle &theta 3 
started from an interface between the first layer 
insulation film 8 and the second layer insulation film 
15 and a second taper part of an anisotropic taper 
angle &theta 4 started from a middle of the second 
layer insulation film 15. A connection surface shape 
of the contact plug 12 to the metal wiring 92 is of an 
anisotropic shape, so that the size in a parallel 
direction is larger than that in a vertical direction of 
the metal wiring 92. 
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^SISIS 5 5 i g«fiil 5 7 fc n * SSI 5 9 

mtzmhDRAMemffimfMAm (buy-r^wis 

9m) 6i)m$&KXX^&* zcr>bu>^^^i/?ffl 
<vm$9M55b. MiKb^y ; J^.9con + V— xffiM 

6 1 btfi. m2m/m3COn* DOPO S 5 5 , 5 6S 
Va^>5i^ny^^b6 9tj;D«it§^T^.|>» H2 
On + DOPOS 5 5 b p- ^ j^^5 2 bcomzlt, ^ f} 
7— K-ftJi (collar oxide) j i:^$tll>if U 3 > 
HMUl5 4 3Was§*i-C^4. ^ 5-16^5 4 Ji. n 
+ V-Xffli=g6 1 t n + timm<5 9/n-7)/-btft5 

l PbI fc ffM S ft 5 "ff * h 7 y i^'x 9 iz X h u - ? 

[0043]^t, m 1 <0I I -I I77ftfcfp v ~5 ^UfHElT" 
* « H 4 fc-o 1i# t KIH^- §o l4StJ;3t, 
71/- hJf5 1 0±tiip-^x;t/5 2^1dBStl-. P" 
7x^5 2(1 STi*^iH«8ft«R2tJ:0filia*H 
ifL-CV^*. STI3imMiaMSIH2fca*E**lT. n + 

mm 6 2wsti *^ia&RjjB 2 «o_tfci±, h 
SKtiie 3^itbps Gm<r>mm*mm8 mm^ti 
x^h, zlx. mmmmm&co_tut. b-y mr9 

1, 9 2^'ffiKSix-rv^o H4 teijr$-.fc 3 fc, b>yh 
119 2h n + bl/J yWM6 2b\±. ziy? 7 b7°"7? 
1 2X'Wgt%tiX^h > mzm^fzXolz. ay?7b 
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75/ 1 2«t'7 MS 9 2 £ <7)«fE®^JF^(d;. 
/F77/1 2^>4^i:«cMtTM^i: : Sr^TV^<7) 

Tii, 17"7/1 2(2. b'-y Mfcfi-flifc:, ^-co 

^?N77/1 2(7)[lSOti±(±lIto^tl.^^„ £<JDfc 

ft. hittrft^-.^ -9 2 £f£ftT „ 

b-y Mt3^? 1757'1 2fc«9>-a-h<75|81jBli 

[0044] 01<O 3 PHH£35r$\fc'3fc, 3*Ob'>yh 
If 9 1 , 9 2, 9 3jWfc&fcffitf, — SISIIHlStia 
y* N77?'l 2j& I fiffll/CV>4. 3y^^h757'l 2 

cob'v hmmmm&. m2nz^txo^ b-y hti 
ii9 1 , 92, 93 im^mK>mi&T^ &. zlx, 

K'7 M9 1 , 9 2, 93 £tm$-£X t> , RK^'Cifi 
[0045] ^9tWC0m 1 <0St*<0JBHIfc«4 DRAM 

[0046] ( a ) if P (ioo) mmwzwm ( 75 

As') ^lMlOMeV^tyftAL, -ttfDftT 

——^■f&Ztlz]: *) n-lA)i^l5 1 ZBfiZ-t&, 

»C7EJj£LT&J|V\ £<9*£fci, n-«ft&*JB5 
l<^tlMIW«;Hfc:l±fcp-Jf ( p-^^/l') 

T\ n-msbjL&m5 im/Zcr>±cr>p-m5 2SrttWL 

t&jih. iJcfc, v-*7*)V5 2<7>mmzisVuymtt> 

fML, JttitfCF 4 , CF 4 /H 2 &S^JiC 3 F 8 ^ 
&ffli*ECR^yx7fynst^R I ET'P- 

ZLX, lOy'JaylftMTX^tU, CF 4 , 
SF 6 , CB r F 3 , S i C 1 4 . 1 4 ^t,fc 

SRIEXIiECR^yX7f^*(;J:l 57 1 ; 

h„ M/yfxyfy^tlU- l l O'CT'jM- 1 



y^JSSPA^W* ( 75 As + ) J^^yaAL, FV 

^f-jSKSfSK: n + mm 5 9 zmfcth . 

[0047] (b)fLt, u«M/yfrt(:Mii 
JK5 7i:^:SJ?$3^?M8nm«0NOffii^lK-fS. N 
OffiOffM^V^T. M^^O|*lSP^l(7)n + DO 
POS 5 3^ffiftEtfo ^OflL R I ET3fSK7)n + D 
OPOSSS^l/xml'yfA.y^tl., f U>I« 
i7fA"7?UM/ >-f-oi*ilt ^ IftlMt ttSV^7 

SrfflV^TH l«n + DOPOS53 0±gP<7)^ 5— IS-ft 
§|5 4c^£MfKWfcl$*?-&. ^tT^l(7)n + DO 
P O S 5 3 IzmiiXM 2?)n + D O P O S 5 5 ^Sftji 
tf. SlSyl2«n t DOPOS53, 5 5£Dtlftj£ 
^(i^JECVDT^&^tfJ:^ -5-C9f£. jp2t0n + D 
O P O S 5 5 <7)±3P£fi#>j&2*:3 y* b 6 9 <?)gJS$# 

^LT. H2<7)n + DOPOS 5 5^(7 
l3«n'DOPOS 5 6 SrC VD TlftWt. 05 
fcjjrf «£ 5 tx -yf-A-y^-f 

[0048] (c) SiJ>t7*hUV^7^— ffitii 
+ DOPOS5 6 2r^*-f-^ 0 £ 5 LTffML^y^n 

- h ^ y^f-mz^u a ymm ( s 1 3 n 4 > 5 8 ^ttm 
l. mzssv ^ ymitm ( s i o 2 > m<nmmm2 

ftii^-, El6^-r±o^STlffl^SrffM-r4o 

%2i7)Sft3i^<?)ig. Rxsz<v&<D»mmz£<9. s?3 

On + DOPOS 5 6^nl^aa!!)<p-'?i;l/5 21/Z 

m& LX . «*ie^^r«ftii^3 y ^ ^ h 6 9 t-^m- 

[0049] (d) M^X. y-h*fS»fl53. 'jySK 
-TL/'iifS 1 0 07W3 OOnm^n'DOPOSl 
81, 82, 8 3&t/ff$l 5 0M2 5 0 nm«y'J 

a^SMhK (Si 8 N 4 ) 4t*Htt, yyxh^ 

fcv'UaySftM (S i 3 N 4 ) 4Mn'DOPOSl 
81, 82, SS^YU^vi-yVLXmUziFtZ. 

o izy- bm«8 1 , 8 2, 83 zmmtz . ;w 

-MS8 1, 82, 8 3{in + DOPOS^PIS-TS 
kcD-m3r<. ^y^"X-r>- (W) , t'J7f>- (M 
o).Ti (^^>-) ^ftfil^M. z\tit>cnimmfi, 

#MO^-U-fY F (WS i 2 , Mo S i 2 , T i S i 2 ) 

vm) Tftotfcun. act, i«y-h««8 

1, 82, 8 3/y'j3yIffi (S i 3 N 4 ) 4SrVX 

- hmm8 1 , 8 2, 83 OHCyiJ rJ y-BS-ftM? 
M«6 2&Bf8r$-&« <lti(iMOSFETcDJ;<tt^ix 



(8) 



WBPP 11-97651 



y& A £ 2 T% ^ L D D ffi^O M O S F E T £ f& {fT 
[00 5 0] (f ) iV^@9t*fj;atBPSGf 
8<7)lj:$. Miif 4 0 07^6 0 0 nmi^J:^ 

^vx^icLT, RIEJtf4i\ HIOSVIIIC 

h#— /H 0C0ffili40. 157M0. 5^mi:-r^X{? 

-f-LT. i<r>mv'JxhcoMM.m : fo , 01 1 
( a ) {401 0(7) I - I^riSjt^o^KlfHT'. 011 
(b) (401 OeOII-II^fo^ofcRHElTA*. 
[00 5 1 ] (g)<X(;012(:*tj;^:n^?l 
*-/H 0c^rtStJJ:VJBIBI*esaR8^ffltfli«iJRl 

3*wm~fh, z<?xmmi 3 ^wsimnsm 

y?? h*-;H OCOfWo «fctJfJHIBBfii»JK8<?5^fflt 

«itr, 3Jh 

mi OmP a • smBtltZMlf. 1 5 00^UL40 00 
f4i-tf£i£Mi4%-^ fciJ, El 12 (a) {401 0CO I 

- i^ri6jt^jEL3t, Hi 2 (b) {401 ocon-1177 

1313(a), 14(a), 15(a), 16(a), 
17(a) {401 0 co I — I Tf^t^L/iBfHEI. El 
13(b), 14(b), 15(b), 16(b), 1 

7 (to i40i ocou-ujj^nznmLfzmmmTh 

[00 5 2] (h)iUtl/y'XM4^BCXt"y 

a- b U WMcofira^b'-y h^coSS: ffM^I. i 3 t 
^>tc0VX:?£fflVvtS3frtSo S3fef*^. V>xm 
SrftS:;iJ4\ 013 ( a ) *j J:tfHl 3(b) fcjjr$-J: 
dSrt^-XM 4 covx L-T. icoi^' 

XM 4co-7X^trffl^TW»l 3JK5^fX7fy 

y-th, <rco*§-£\ K^^x-yfy/ii, cf 4 , o 2 , 

ArcoM-£#Xlf£ffl^T. ttS^H^^rtiflS 1 3£i 

7fy/t=Sri.4rfi3. ccob#. 014 (a) tc^-r 

J: 3 te^PfSlS 1 3coSv^y^^ h*-/H OcoWCco 

d*>. t"-y h^(n]COWCO^^^X>y^>-^§^i.. 



•t%ht>mi4 (a) CODcOgP^C0^tfcUTffiSIW8 
Mv&Wf— JmS2 (fzbtlf, 2 5° <<9 2<4 5 

&.m-%mzM*rf& z t zmm-& . — *a 14(b) 

fc^-idtii-iiS-lftl (^-MSMOrft) 

h*-/H 0cOM«4^> > 'XM 4T«aStLT^ScOT- 

x > y ^yrztur, y~ hWM-jjmcoimcomjzimz 
bttw iwjt'y mwb36^e< xi>mm~t& f-y m& 

4. 

[0 0 5 3] ( i ) M^THl 5liZwrtJ:ol l ZUi?Xb 
1 4m;Cb*7 M9 1 , 9 2, 9 3c0ffMc0fcto 

ffiiKJK 8JK7^fx. y fy fTffiMcoM § 4 T'x - y f - y 

?'U »9 1 a. 9 2a«f^ rjjfSoWS j fc 
{4. flU.tr. 1 5 0M3 5 0nmlKt*5. *<Z>» 
ky^l 1 4S.^'rjy^y- h*— /H Ocottit^L^ 

wi 3 common o, x, ifi«fcyBtTSflPRK* 

*S» t v ^ ^ft^i^McOTM^JK ft (f t ^ v 
^^hfij5i^fi<n, LT**-M3S18 1 , 8 
2, 8 3*|ftFfc«, ±.m<mm:n±i$*k&c\b%:<, 
±iaf «y 2 aS-|6]t«TLS***:S*fc3^^ 

^ h ^-;H 0 ^IFM § . 
[00 54] ( j ) JJcfcH 1 6 t^-J: -5 fc, MiHTT 

i/T i NcO»«Ht^$n^7S-U^^7Hll 1 * 
10M5 0nmif« o lit, A'J^*p<^/HRl 

1 {4 3 > ^ ? h ;k l o coWD #'l6SJRcof^iico^ft 
M'MLT^D. f-^^2tte l4:D+^hS< : 5r'> 

0 , ±ISb*-y bias 9 2 a#ftfc?Lgj&«J!£< Sr^T 

cOB#i#mM9(43>^^ h 1 0 cO±M#Mffiff^cOcO 

tr -y h Kttr r&i^coM7f e^mAC iotjy^^i*-^ 

tcijpfcti T±a -f bco^a Sr ft i tr s 0 1 nmm a 

[0055] ^ri3*^H^coig i commmmizmz, d r 
a m tffl v ^4 »«JK 9 1± ^ y yx r- y \z m & t ®T4 < 

M^ifA 1, Al-Si, Al-Si -CuT'tiV^ 
i7t, ny^^F77/12i;h'7M9 1, 9 2, 9 

3 lira— mmx*fo oti, pbwrt* ^ t «> *»* *> 

L, MaiU8SSPi4|S|-W^-C«^tTi ) ^V^ 
[0 0 5 6] Siit, ±EBS«R8liBPSGfcR4*> 
cOT14^ <. PS G^^Jfeico H - T S ft.T ^rV ^ S i O 

2 mx-%Xi\ 
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[00 57] (&2cr>mMCDBM) Hi 8&Wmi 9J2 
^ B iJ<^lg 2 cMMcomMlzmh D RAM(?)fIit* 
So 119(1 fc"-/ blS^TSPOrj^? 2 
f0ff^&^Sttffli*6 6 £*jr$-fcy>. MtO 
H^£*7J&L^ErC£>£» £fz. 02 0<iEll 8(7) I - 
I ^^coBJtHEIT'. 02 lliil Scoii-ii^r^Bfffl 

[0 0 5 8] i2 0^ti^:, ^tyO)m2cr>mM 
«WI§DRAMI1 Kmi/lpI ( 1 0 
0 ) y'Jn >-SM±tffM$ n- mxb^m 5 1 £ 
7°L-— b)f i; ZLCOyU— hM<r)±<7)p-iJ x.)V*5 2 
c?)^HC DRAMcT)^-— •/ h-fe/kOjifKb^^^X^ 
^ffitLT^S. p-')i^52tl STlS^iD 

ffM? ixtz , m^mmco^ u a ywitmm^mmm 2 

•g> ( 13 1 9 fcJiJSttfgJg 6 6 tDfSHSr^'C* LT V > 
SfKh7>-i>'X^«n + 7— XMli6 1 joiVn* H W 

yffitg 6 2 ^lEKSixx v ^ . MiK h => y yx ?<n n + 

x.)V5 2ti^~Yy^-^vMM6 5 z\cn^-^y^)V 
WM 6 5 0±g&t (i:^- b SHLH 3 Sr^-LT. aK y ij 
rjy^y-f^®8 1, 8 2, 8 3^7TM£tlT^ 
•g>. Ell stc^-r J; a tc. ^yy'Jnyy-Mls 

1.8 2, SSfi^-m^MaTaD. t' 7 M9 

1.9 2, 9 3 tEx-rS^[*]t#SLTV^„ y— h 
t!8 1, 82, 8 3c7)±t;«. ^'-Mi8 1, 8 

2,83 1 mm-^rm^ u =j ym-itm ( s 1 3 n 4 ) 

4t>m$L^tl, ^-1188 1, 82, 8 3(7JffllJlit{± 
MI8 1 , 82, 8 3/v-ya^ait.JK (S i 3 N 4 ) 

4<?xmi\ bp sG^<7)mioJiPa^fi*iM8, ^t-e 

<r>±lZS i 0 2 ^om2<7)JirHlffi»^l 5^JiSc§iXT 

^5. mi^Mfs^tums <r>m$ 300BI600 

nm, ffiL<(i480nmgSt*^, f£2CDHfUffi 
Hill 5^J¥§(i;, CTiJ£2 0 07^3 5 0 nmg^ 
*fit<ii. 2 2 0 nm*U8T76£. ^tT.^2^S 
PbIMHI^I 5 0_mi, HI 8t*fj;5(:, MS 

9 1, 9 2, 9 3^'ffiB£iXTU.£>„ 
[0 0 5 9 ] 112 O^Z^t X 3C, n + FW yWM6 

2co±mza, mi^mmmmm8Rx/m2^mmmm 

mi 5 t<o&Wfr&fflitiZti&r-—^ft 0 3 coming 
r— )me A<n%2^-)^^-th-z\v9 ^ yr~> 

71 2^'fSit^fLTVil,. § ^zuy^9 f777'l 2 
(if-/ MS9 2lzimZtiX^2>. ziy??y*-)Vl 

ocow.mzmmtz&^xffio . 157^0. s^mg 

Ct0iL<(i;0. 3//mg^i:-f-ix^'il^ gl<7) 
t— ny^?177/l 2 0W7ff*It:HStT. 



? N777"l 2<7Jtt77|6jaWLT, MTfW^^T* 

"r—j^ne Axm-nmzmv ")^fi, mz^x\ "r- 

VN°A^3-C'^7fWtffibU§tfCV^ 0 n 
y??175/l 2<J0b'-y MS 9 2 <7>fiMtB<7)ff^R 

a, ay?7hr77'i 2^t-mzmhxmnmxh 

h„ mjjmtli. zjy?7hy°7 7l2cr>\i -vH%t<7) 

mwmmmtiK ^y^^hy°^7i2^^mtm3s. 

•tz-mfifii. m^f.y vm%\p\i,z<n^ ttttmzw 

y°7? 1 2 c7)jfMMOff^{i. t' 7 M9 2t WTfft 
OftW fc . h'7«9 2 <7)fiiC2f fa^JSifi £ h M7J 

[0 06 0] >IOJ;3t^ ny^^f*-;K BP^ny 
^?1777'12 CDt" tft 6» 3 , 6> 4 

'bZKftiX^&coX'. z\y?? hft-MMMkay? 
9 V 77^ 1 2 PbIoA U -V^ 1 1 VMS- 14 

77f*]0?L@om^{i:Sai^^^O-C\ PiitSf'y MS 
t a ^ b fr-tut co^ 3 - h <nffi±tm%Xfc h . 

[0061] n + V-Xffii?g6 liOjfi^ttih 

§MlfeSM5 4«aH«i:. M^yf-taiWitridfc: 
«W«S5 St^r-SmitOn^opos^ffMSixT 

o Sl»n*DOPOS C0*»i) 0 t:W, T i , M o 
^«Sl*AM^^tlA><7)^ 'J 1f>f H(WS i 2 , T i S 

i 2> MoSi 2 )f^ttJ:u. Vvy^mM<r>T&. 

imzltn + trnmS 9tmtf&tiX\*h. ISlOn + DO 

p o s zc&wmnm 5 5 1 §»*6»ik 5 7 1 n * t£ 
ftisg/n-rwuisikti-jT, *f6 0 J!o 

H 2 cr>mmcr>mMt l Zi% SDRAM ( b 

7~*c^;sy?^cr)WmWM5 5 t , WiRhyy'Jx??) 

n+V-Xffime 1 ttiK IP2&y : B3<7)n + DOPOS 
5 5, 5 6S.f f S*^3i^^>'^^ b6 91/ZX 'Ol&M^tl 
t^S. ^2«n ( DOPOS55kp-7x;152i:<7) 

litStLTV^. ^7-K1Lffi5 4(i. n + y-Xfflli6 
1 fc n + S£i5[«5 9/n-7WMi5 1 IBfcJ»l«5#l. 
h 5 y i?x 9 1 J: & 'J -?1K3K£jflJ*. 4 fc«><0^ 

[0 06 2] ijcfcl, Hl8f5II-II*Tftt=J&ofcBfS^ 
TS[>S02 1 fco^Tfgfip.tf&Hj-t& 0 H2 ltc^-TJ; 
at, 7°b--hM5 ls r )±C(ip-7x/15 2^ffit§ 
p-^x/1-5 2tt, STI*F*K«RR2fc:j:"9 
H5a*H4*i.TV^. STI*^4MBtti8fflll2fca*E4*i 
T, n + KP>f 2*%M§tLTV^. ,I^)n + K 

P-f y«W 6 2SO'sti S^ffi^JK 2 
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y- h BftfUR 3mtBPS Gf^ l eoJUBHeWH 

8. set-€-<7)±t:s i o 2 fi7)ii2 ojfia*6i$Ki 5** 

JBjS3*VC^4. ^LT. S?2 0JHISJffiiRJl!Il 50±fc 

i±. mm (t?M) 9i, 9 2j& s iEss*vc^&. 0 

2 1 fcjj*-*- i 3 b">y h^S9 2 fc n* F W >W6 

J: 3 rjy^^ hT^'l 20£'-y Hf 9 2 t 
wSBKHtfSWKIi, ivfVVTjyx 2 o^MttOW 
LTM#W2:&-oT^.g>OT\ 02Ofc{±M&SKIrHffiJ 
tt'S)!.. fiP^„ 02Oti>wc(;£ s ^y^^f/?;' 

1211 ni«Jir H i^M8s.^2^Jira*6»iKi 5 

f: 0-?M> 6 ti£ r—^ft e 3 OH 1 <n s r-)^m 
fc, ffS2 0JBIBHe»J«l 5^3ft+*»S>il!tt3:fc4-r-;* 

*nSft6tLTVvt*«, 02 1OWM0±T1±7— 

5co&*frt>ffl%3%tL&r—^ft6> 40S?20t— ^ 

f^^^4(:J:S y- b Kl£?y fao 3y^?b75/ 

1 2<0fiS<0Jtt*:l4Bfti9*i*v^ £<9fctf>, b'v MS 

[0063] ^?tW<7M2<7)mM< 7 )ftMtZj%& DRAM 

[0 0 64] (a) pI(IOO) y'JnyitJiC, 
n-7"V— hJB5 1, p-')i^5 2«L, *fM 
fBW (STII1) 2. jURb^V^'-X^ (nMOSF 

et) , n$mmmm.^ ( vw* ■ ^f-v^an • 

Ml 0 fcRHWJfc*. 

[00 6 5] (b ) m^XM2 2^-TJ;dt;BPSG 
|£omoJIP H lffiSJ9l8. KC^OitS i O 2 f0l 

2 onp H m*iJi 1 5 £jftstr & . & 1 ojipbI^h s 

US 3 0 0ftM6 OOnm, £ L < J±4 8 0 nm 

^2c7)»iBBfetsiiei 5ii, mmm-h 

Ui2 0 0BI3 5 0 nmMmrfh, ZLX. H20« 

rmmm 1 5 o^a^ . f/tSeoj¥£ tc* * i a TOftt 

io^ll, &2 0ffl3f&&ISil 50J¥£i±. Mxif 
2 2 0 nmfc^r^, 

[00 6 6] (c)SK, UyXh24^-7X?hU 
fflVV. CF 4 , 0 2 , Ar^a^fJX 7 fy^ 

£OF7^fx 7 fy n-i 2 3 ava 2 4 cs^r j; a % 3 

>99Yits—iV \ O^UHfl/f -S>, ;OB#, ftl£)J||SN& 

sks 8 avm 2 comm^Mm 1 5 **a a jsao-t «> . x 

7fv/itt<^^T% Hi a«IBMiMR82i.tfSl2e> 



JBiaMasjs 1 5#is*»6, ■rwtft 03^ Ltzmum 

%M 1 o^-^gK>*£j££;?x£ . f—^ft e 3 k . WSL 
mm^n-t&^y?? b*-/n ooTgwirao^-r^ 
meik\±m%& (mm, 8 7° <#i<8 9° , s 

6° <^3<88" ) . fzfzL. 6\>63kts:hX.o 

tt% 1 ^mmmmmsm/m 2 cvmmmm 1 5 oa» 

•&*r£*ati;. -eof&l^X b 2 4 Sris, 
024 ( a ) ii;02 3«I - I 73 . 024 

( b ) HM2 3 Oil — II *ft(ci& o fcirHHt?-* * . 

[0 06 7] (d) jjcteH2 striate, av*? 
h ;l- 1 o cortllfe J: l/M 2 cr>mffi%&W& 1 5 oil 
{c*K»Ki 3iffMt§„ 02 5 (a) iiW2 

3(7)1 - I^ftfcMJE&L^KfffiEk 02 5 (b) {i02 
3 <n\ I - 1 17f m tefcTJE L^iTffl0T-i5 S . i OfflffijM 1 

0IJ;t{f. 3Ml0mPa - sSKtaKX. 

i 5 o o^rv>L4 ooo rpmwuiiit^eyn-l 

miu&mmt, rfv/uxv-?-, mtttfrhtc&m 

[0068] (e) «ivt. ^*M4£#tHI«13 
O±tXb°yr?-h-ri> 0 -f-tr, 02 625.^02 7^ 

02 7 ( a ) (iH2 660 I — I 7J|6]tfp^ 
?tBfH0. 027 ( b ) {i02 6 0II-II}3frt;:#Wc 

wmmx-foh (^fc. i^to0^ihi«^pb«t\ 02 s 

(a) , 29(a), 30(a), 31 (a) (i02 6 

coi - i:frfafc*fJSLfc»ifflEL 828(b), 2 9 

(b) , 30 (b) , 31 (b) {±02 6 Oil -I I7jfr 
fcWJGLfcBfffiETtr**) . a LT. l/y'XM4 + 

[0 06 9] (f ) l/yXM4*V^^fcftlil3 
£h'^>f x •yf-y^-f-i,, Xyfy/^i LTli, C 
F 4 , 0 2 , Artf>fi#^XSf*fflV\hif«tV^. .101^0 
28(a) fc^-J: a fc*«IH<0l»W ^y??h*- 
;H 0 OJBcT) a , b" -y MfTf [tlOWO^^tX >y f- 

y-y'^ti, %2 comrmmm 1 5 om* wf*ii^ t s 

I20f- ^N°gP^^$ftS (02 8 (a) ODCi 
^r-j^dA (tzkUi2S° <$4<45° SK) S 

fo<7)Mz&xmiizmtt&zt&wfcr&. -77. 02 

8 (b) t,Z7n-t£ol,z7-hmM1]}ftcr>?>?7bl 0 
owe b ttasixt v ^ s oT-x >y fy^'§ti 

-fs y-bBaSttri*l<o?LS<oitt*:J±jBi<3*v^ ifil± 
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[00 7 0] (g) §ftvcH2 9fc3jr*\fc3fcl''^.Xh 
14*^^tSI2<?3Jiiatt«Kl SJI^^^Xyfy 
^LT9fSI<0»SOfll9 1 a , 9 2 aSjftftti. rj>/f 
MO^Sj fc{4. 1 5 0M3 5 0nmt* 

|g2 ( 7)«rHllfe»Ml 5i;OfflMW&M 
flteW^itfrC. Jg2 0»ifefi§ll 5tOJJ$£2 2 0 
nmtWl I9 1a, 9 2 a<7)^§(4 2 1 0 n rag 

[007 1] ( h ) 03 otsti 3 fc, M-iK 

. 3 9 y-fc—iv 1 0 vmtftn 2 <z>JBis»e 
iRM 1 5 com%wmcotitf>%tzt>friz% *) s t— ^ 

e3W54^"(9 1 J: 0'hS< ! 3rO, lot' 7 M19 

'J** ^;WS 1 1 {4. IIBr%— fciiSrcS £ . 
[00 7 2] (i)i^t, 03 1{:St<J:^^^ 
X-r>-*»<^l«IR9 ^c7)B#t#«Jl9 
(4a h*-/H OOigpffiilgEPgof-y Mfc& 
ftcomJjtfiMMz £~?Xay99 Y1$.—)V\ Oftlzify— 

7^1 2^tC|nI-Wt4<7)S*#:-C'%-t^«$tL^ (0 

2 0S.VH2 l#Ha) „ ftf&CCMPk: i&^ilftSrfi 
x if T atxoHTt^S. &fc±f E#*iit4 * > ^X 
■f-^tcRR* £><7rC&<M;t{4*A 1 , Al-Si, A 1 - 
s i -CunJ:i\ 

[0073] C\Z\X\ 3y^^b77^1 2tfvhM 

91, 92, 9 3 1 *m-c*-3"c t , rnfmnx- 
m««wt-w l , sBaig»a«iR-*mtit« t x & 

&\,\ ETFfc* 3y?^h75^12tt'7«9 1, 
9 2, 93t ft £*£*>«3I2rt£tf>— M£ 

[0074] ( a ) ffS 1 atX^2<!0JBiail6Sfl58 , 1 5 
£tt«U 3^^h*-^l 0*n?LU ^WSrSf 

m& i ixss 2 eommmm 1 5 ^b(=«mr n^i 
^■s. a t'wisti » MaiWia 2 5 * twig fc ie]«-r- 

§#j»<Jf«LT iVv^-C, W*.tf5 0JMl 5 0nm 

[00 7 5] (b ) S^T. l/y'Xh2 5£W«U 3 
<50±^Xb°ya-h^-^ o ^LT. 03 2&f f 03 3I>Z 

K^^fc^LsweB^— i;t, 03 

3 (a) fctH3 2<ai-I#foteJ&ofc»ffflEL 03 3 



(b) (4. 03 2^ii-n^rrfljfca-5JtBrffl0t?'ft& 
(Srts, J&T^0fcHi*3:W«T\ 034 (a) , 3 5 

(a) IAH3 2«I-I*l*!te$fJSL;fc»fBB0, 03 4 

(b) , 3 5 (b) {403 2<7)II-II^ri*Jt*fjCL^Br 
HEfC** ) . 

[0076] (c)»;(;, l/yXf2 5^7X?tti 
Ml SiK^-fXyfy/ti. ,I^)ff#03 4 (a) fc 
^4d(C 3>-^^ h^— ;H 0<7)M<7)a^. tVh 

H5 eos^w&saa^ t » m 3 co-f— > m e 4 ( t 

£{4*2 5° <<94<4 5° M&) Sr#t^M^fW^SS2 

03 4 (b) iz^-tkotzy—hfflMJjfttoay? 
9 M 0«lCiiVyXlT"»g$tlTt^OTX 7 f 
y^SfL-f. y-MB^^fLS^±M^4jia^^^ 

[0 07 7] (d)SC,l3 5|;Sfj:3l;, Ti/ 
T i NWfcJBl^lCftftm&Ay^^HKi 1 £*t 

st-f s. t 'y vmnn^v99 h*-/n 0014*. 

IS 2 oJf raiftiftil 1 5 «|}*Wftii^)fcft!Sr^f 3r 

{4, fcisurcs*. «wt, 9>9'xr>m2 

? Vfr—lV 1 0O±gP®^gPP@c7)t'>y b^[*]Oti± 
[0078] (e)a(:, ^2 0«r H 1ffiSM 1 5 **Jtaj 

CMPi:j:s^y^fyl2 ecomww 
ffl-ftSrtfo. gf2WJBIB«e»flSl 5W^y7'Xryl 
2 6«il£0X7-f M 7 f, gtm*. A 1 , A 1 - S 

1 , Al-Si - CuIf^H9 2J, 

x> n° -y 9 U ^^ffi^ft 4 9 itW-T S t M^T . U b 

2 8Sr^JRM9 2^±tXb°>-r7 — h~t&, ^Lt, 0 

3 6 SV'0 3 7 4 d t , J5f aeofiBKfc: tr v h So 

ZX, 03 7 ( a ) {403 6(0 I - I ;fr|*jfcffH;fcBfffl 
0. 037 ( b ) {403 Gcm-ujjfaizm-ofzWrmm 
Xfo&. ^LT. ;oi/yXh«A7-y5:vx?tL 

4. 

[0079] ( f ) SIC, ft**^°-y y^-y 3 yJR2 
7£HytU CMP(;MfJ|A 7 y/<,-y 3 yl2 7 
«¥I It fx X if , 0 3 8 fcjj^ 4 3 % 3 y ^ ^ h 7 5 
^26tt'7«91, 9 2 t ^'MaWWT'ft S«it*« 
^ESt-T-S (03 8 ( a ) {403 6 CO I - l77[^{C*fj£L 

^BfH0. 03 8 (b) {403 ecou-u^mznmL 
tzwmmxhh) . 

[0080] (»3 cvmmmm ) ia±^fM B JT"i4. a 
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[ 0 0 8 1 ] El 3 9[i*iBM3 0lf60iiCil5 
^•ff^ttWIBHT**. 04 0 (a) im 3 

901 - I 7jft<OKIrffi0T\ 04 0 (b ) ii03 9^011 
-Il7fftO»rB0T'<fc4o 124 0 (b) iz^-tXolz. 

$msagi9 2<v-m.i&3&i (n-ii7jft) iz&^x. ^> 
ms<nmm<^Bn.^zi^^mwmw,i. mao^^x 

3fc, pi ( 1 0 0 ) y'J3yiiU(;b7yy^? 
i«jjtfcv^4. l^y^^il STigftiW 

msn*:, m^MWM2\ l z&*)wm.*mt.ivrzvw 

(100) y'j3>-llli?)»:, b5>-^X^<7)n 
+ lfc^n' HW >-ffli*6 2^'ffiE£ix 

>-pIJS6 2ora1^p^ (10 0) y'JnylSl^f 

atfctt y- MIMtIR 3 S^- L T » iK U 5^ U a y- 

- 5 1 imm— ^mcoi/ y n va-ftK < s i 

3 N 4 ) 4jW0j£S*u y-hTOI5«0MMfc(±^^U 
/y-yayOflJS (s i 8 N 4 ) 4^±fcli, bpsgi 

SfXhKJi, ^ffl!dH9 1 , 9 2^S$tLTV^ (0 

3 9#b3) . mmmm9 1 , 9211 micomm^mm 

[0082] 04 0 ( b ) tStioC, n + FW>- 

175/12 ^igi^Six, ?^:ny^^f757'i2 
ti^HISK 9 2 fcSSKSfu: ^4 . ay^^bWl 

ffl^ii 4 ixT v ^4 . ^fgBjcom 3 cvmMcDBMlzffi 4 ¥ 
Stft^gfcBlvtti. 04 0 (a) t^-Tidt. f— 
>^6> 2<JDt— ^>°gPSr*-t-S.rjy^^ 177?"1 2^'fg 
tt6*lTV*4. :«f- ^°SP(is 3^^h77/12 
eoWrtrKdtH LT . M3rttrtr?Btt* LT ^4 . o4 0 . 
a>?7h*—M%. 04 0 (a) tiK-f-idC b*-y 

2 T-M h U Six. 14 0 ( b ) I&ftT J; 5 fc, 

477 ft 1 10W 4 77 ft fc(i#**S*:tf*£ LX V * 
4. 03 9 tcHJi o 177/1 2£D 

JiMH^ffi^ii. h"-yll9 2tTO*^Itth, h* 
•x M19 2WSit7fft^ffi¥t6^^-f-4M7fttff^T& 
4o 

[0083] i^idtc. ay?7h*— /K Wh^y 



5/12 U -V* ^/Hl 1 i7)Mi*<7)%— tt^'miff 

X\^htiK % CO Sfcttl Ji— ft C § tiX ^ 4 . 

-h^<-i:^^a^4o 
[0084] ifctc, 04 1 7!;M04 4 Sr#BS LT . 

WSIJ'C-fe 4 i t 4 . 

[0085] (a)^fe-f, pS^v-UayaEEKOWSE 
<^)Sf»C*HMItlH« 2 fcJftStf- 4 . Mv^T hte^ 

13, n*DOPOS!5, y'J^ VSltM ( S i 

3 N 4 ) 4£tft«U l'7^x-yfy^;j;0A7-- 
>/LT. y-h»B5*Jg*r*. ^t:^-b«ffi5 
/yyuymm ( s i 3 N 4 ) 4&77?c, «i(/'J 

y (3i P+ ) J-f^-yaAL, nMOSFETOn'V- 

xffljie i . n + y«*6 2 ?tmm-h« m^x 
bps G^c7))gr H ite«M8 l , <r ^«p H ite«M8 

4„ i^tiOrJ^^^ h^— ;n OcoftMfe it/JBOtfe 
H8«iI(;StoIl 3^ffM^4» i««fl*Hl 3 

micomMcr>mmtmmz^ 3^^^-/no 

±Sg|5^H»gP*^lSMl 3 0J¥$(±#^tff<^4 
(01 2#JB) . 

[0086] (b)iWl/y'XM4^U 7t 

^"T4 io^— -y/ti. ;;t'l4 1SVl4 2 

^ - y <7)QM.&b*ti' tUffS # ?t mi Sr ^ t T v * 4 (0 
4 2(a) (i04 1<7)I-I Tfft t?&-33^. 04 2 

(a) t304 i<r>u-ujjiftt l zm-otimmmx'$>&) . 

[0087] (clftfc ly7M4^|;fi 
I13^1'7lX7fym, 04 3 (a) 

fc^rTJ: 3 tlEH«9 2 b^^^TTft^^^WrB-C- 
tt, till 3 0ffV^y^^h^-;H 
x.v+>mti* *IBI»IKIR8WfiBi3W^t4. -li 
T\ 04 3 ( a ) ti s 04 1 <7) I - I 77 ftt^fjEL^IlT 
M0. 04 3 ( b ) (d04 lcOII-Il77ftt*fJ£t7clfT 
H0-C-&4. itL{in>-^^ 1*-;H 0<7)±SP^f— 
2 X'M h V Six. PBPSP^m^Six4 Zb.-t& 

ZMMi-h . -7704 3(b) ts^i a (;f-lil 
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WMb lj&Jil^'xr- 1 4TMSSixT^5r^cOTx>y 

*-/n 0<^)?L€K4y-MafcSrifti{ct,Jtt^-«3ii«, - 
J&9WR#*4 . 0 . b 2^^{il/> ? x M4t: 

9 9 hX-JUt&nlL&cvy-hmfclifalzWt^tzM* 

;*rt& s6«, a - b 2 wi%$ Cfflffl Zti 

h . iWi^HEIRi: ? h*-/l^^;b-tf"f ftjt** 

[0088] (d) «v^tH4 4tc^J:5t, 
M4 &-?X9 fcW&SM 9 1a, 92a WJ!MC9£#)JI 

>-^6 (04 4 ( a ) (4. 04 1 <Z> I - I iTfalZttfo 
LfcBfffiH, 04 4 (b ) (±04 lOII-IIieWzfcrjE 
LfcRrHHT**. ) . itOlSft. 04 4 (b) (Ctj^T 

x a nz y- h m&j>fo<r>Mmm±xn. mmmmm s <r> 

;H O^fMOWtii^^b 1 4TlSa$iXTl^iOT" 

Mil 3^§ijsi^ffa. 

[0089] ( e ) Jilf£c9Igt4. 03 O&t^'03 1 £ 
IBHSflfcH. "t^bfe. Mxif T i /T i Ncomiffli 
(c-ftaStL-&^'U^^7HRl l£„ ay99Y^—)V 

1 onftm&£tsmffiiimm8cDmmizmtt&„ 

T\ A'y^j'/Hl ;n owl*! 

mm-iztmx^ & . 040 ( a > t^-r * 

(9 2#'6> 1 J: < *-5Tio *) H ffif^f 9 

2 a 2r ft fciLtfc^lfi < =Sr T ^ § wtv * <J -V* * /US 1 

1 <nmwcr>&i—m±$mx'fo&, o-jht^^t^ 
JKi 2^n>-^^ h*— ;n o+t^^-^-S. -wn# 
t^y/xfvll 2li3y^^ h*-/H 0O±gpt# 

99 h*-)v&\,zm-m<nmmwx^-\,z3mzti. m 

mz c M P £ l h «fk £ft£ if 7ot x o*?T t =5r 

[0090] irfc.hlBaiWHtt^^^x^^'tR-B to 
T"^r<Mx.(f A 1, Al-Si, AISi -CuTfci 
4£ s ±IEJflHI8iltBl(±BPSGfc:R4t><0TI±4 
<« TlffliWH- T^ftT&^S i 02 JSTti^. 

[0091] ( ^<7)immmmm) ±ib« x at;.* 



^(±m 1 bmh 5 commcommiz 1 ^xtm Ltz&. 

S i> coX'Jb •§> b ISMf*. # fti^r V \ £ cDM^ 1 6 SSI 

[oo92]/£kitr. attca^fc^ 1 suss 2 o^5i 

omMlzte v vtii, bU yfID R A M (CO I -sTIMBJ L 

M. 7^ylDRAMf«l««DRAMfcaffl'CS5 

[OO9 3]04 5{4. SOIffim%m^tzX9v9m 
DRAMtfJBtWflrBrHHT**. 04 5(Ci3V^T«. 
PKIOO) i^'Jn ySft2 0 1 W^ItffcMI 
fbM2 0 2^^-LT. pffiSOIJi2 0 3 3&qtRS*lT 
PlSO Ijg2 0 3(4, STiaffcj:Dii§ 

^Sttffli^th LT V ^ . ; WvSttffl«4^W p M S O I « 2 

0 3«iIC, jURh7>-^X^Wn + 7—^1^6 1 
iillfn* Hl^^f >WM6 2*l£«§fLTV^o mJRb 

2^«pISO 1120 3^>^>-^.;tx^t^^. 
;w^^y^;pffiii2 o 3W±f|5t(4y-MM3£ 

^■LT, ^'Jy'JnyW-MS8 6, 87, 88 
jWBSSfL-O**. 4fJyy3yf-Mi86, 8 
7, 8 8(4 , 7-F^^*faT*3D. f " -y Ml 9 2 fc H3c 
•t-S^T[*]t#^LTV^. ^'-h1S8 6, 8 7, 8 8 
0±aV«ffiC(4. y'J3y|« (Si0 2 )Sl< 
IZ^Vaymim ( S i 3 N 4 ) 2 9^ffM$ilTV^ 5 
^LT, zoisvxywtfm (S i0 2 ) ^L<(4^U 
nygftl (Si 3 N 4 ) 2 9«±C(i. BPSGf^I 

1 WiirHlffi^lKS . IC^-WiC S i 0 2 ^<7)lg2 <7)« 
PalffiSM 1 5 3&9Bj« § ixT v •> o ^ L T , H 2 WJBISte 
111 5W±(C(4. b'-y MI9 2jMEK*3h.T^ft. 

[ 0 0 94 ] 04 5CSt^^ 7?lDRAM«tSf 
(^r^^^SE) (4. «W«ffi4 2 5 t^iffi 
2 6 1 7"U- bWM4 2 7 t; t= =fc ^XMfcZflX 
llii4 2 5h, n + y— XffiM6 1 t(4SV^ 

tc(4. m i £0jnatHsRM8 At^fls 2 wJi^ffiRn 1 5 1 

<?5#H*»6 ^W^rx-^ "fft <9 3 1 ct)t- 
-^"SPi:. H2<7)«l8IKttKl 5«l^^ite$^il> 
a^rWFflr-f— > ■vA0 4cvm20)7—'W& IT? &?y9 
9 h9°79"l 23&«Kft^"C^*. s^cny^^ 
5^1 2l±h"y h^9 2tSSKS<lTV^. iW^^M 
PgPirB^^^'t' -y h $177^^ LT V ^ 
4. ieoidtc. 3y^?h^-;K M%^y99Y9° 
=>9'\ 2»f-^e3, ^4*'^ 1 i O-HMv^S: 
oTV»4cot\ ay9 9 h^~JUMM.tay99 )-y""y 
9' 1 2 PalW^ 'J - V^t ^ /UK 1 1 OffiJ50%— 
* 4 . M^re^^-/^ 0 4 £ i 4 y- hlBSS*l^w?L 
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[00 9 5] m-m.WM.m4 2 6 b LT(4, y'Jnygft 

i(sio 2 ) in>b£K>, i/vaym-itm (s i 

3 N 4 ) , ^y^/UM-itM (Ta 2 O s ) , ^?yagx hn 
y^^Affil (SrTiOg) . ^-^VSS^'U^AM 

( b a t i o 3 ) wcom«cvmmmmm-*iffi~c$)Z,* 
tfz. m-m.WM.m4 26tu, ; J)va ylH-^yKi'ti 

(PZT)Wa'J 7fMWyi^*'JWXhn 
Vf^Al (Ba.Srj.JiO,) ^03$f$mflsJK£ 

[0096] I46(d, SO HfjaSrffl^Jt^ VlD 

x d %y 4 ymm^mmmMA 2 5 tmmmm4 2 6 

tt, n + k u>r 6 2 o±gpta. £ 1 commw 
mm8&x/m2commwmmi staimfrimMzti 

ISttfHR 1 5<0^#^ HB&£ #1.4 n^3rx-; o 
4C0m2Ox-^°gPSrW-r-g»ny^^ 2*«R 

1 X TV^<7)T\ ny;?? 

— /HMM b^y9 9 h y°yV 1 2 Palo; n* U^^^/UMl 
1 eDjRJ50J&-H£#&#T£> & . H^W&^-^ft (9 4 

y- bie^^^TLfl^ii±(i®i £>&wrc\ 

[ 0 0 9 7 ] EI4 7 ( a ) ti, ^HJtfOIStCflil^llSfiW 

& 0 IWSRAM^t'J-t/Hl T 1 J 1 ;MT 6 06'0« 
h9>-^^3&><3flftRS*lTV^4. ^LT. pMOSF 
ET TjtnMOSFET T 4 fcj&^&SCMOS-f y 
i^—9b^ p MO S F ET T t tnMOSFET T 2 h 

frhtah c MOS^yA-^t 7 'J -y 77 n -y 

l-T. y- HB:7- H»w*SSBl 
UnMOSFET T 5 <JD r* W ytlC^y^^ hnB 
Ci*^LTtyMRB3&qj8RS*L. nMOSFET T 
5 »V-X1W. — TJOCMOS-f yA'-^OA7j 

flL &«ocmo s>f y^"-^ai7jM^SM$^T 

OSFETT 6 (7)KW ynMlzay?? h§|5C 2 £tf-L 
TRit"7MB(A-) nMOSFET 

Tscov—xmwfi. -^rcocMOS-f yn- ?cd&Jj 
M . RXSI&JjCD C M O S Jyrt— ? A7J H&ffiR $ tit 
^5, pMOSFET T 3 . T 4 cOV— XSfiiii. ay 



MOSFET T lN T 2 <7)V— XflffiU:. ay??h& 

c 7 ^ LTfSf5miiiieitv s 6 izm at v . 

[0098] @47 (b) (±, i4 7 ( a ) t^Lfc^ 

sew ft f -y h m 3 0 1 h*yM3 0 2 

1302 triKeri. i 3 Sfi«ilffi^3 0 3. ffite 

0 4&iP7-m3 1 sa^jtfriyo**. p 

MOSFET T 3 {i s p + Y-XffiigB 2 2i3±.t/p + K 
WyMi^3 2l£ N p MOSFET T 4 li N p + Y- 
Xffl«3 2 2i3iy'p t HP>f yftlW3 2 3£^TLTU 
nMOSFET T^i, n + y— XfR*3 2 5 tJ ± 
y'n* Hl^^f yWM3 24*. nMOSFET T 2 (i s 
n + y-XffilS3 2 5BJ;y'n + F W y«J«3 2 6 Sr. 
nMOSFET T 5 {i. n + V— 2 4i3 J; Vn + 
FWyfl3 2 7J, nMOSFET T 6 {i. n + V 
-y.«*3 2 6 io ilfn* H W yffi«3 2 8Sr#tT 
nMOSFET T 5 ~Btff nMOSFET T 6 <75y 

-hmffi/oy ^U^Unyv-KH3 1 3^*toTV^ 
pMOSFET T 3 tnMOSFET T 4 t{±. 4* 

jlo^fUyyayy— bfl;ffi3 1 1 Sr. p mosfet 

T, tnMOSFET Tjkli, SlWJy'Jayf 
— Ffl:S3 1 2Sr#LTV^ 0 -^CMOS^yA'- 
^ CO ai7J« t ffiTf (?) CMOS>f^WAA fflU i: 14 , ^ 
JISK3 0 5T'\ — ^OCMO s>f y^—^^XhMb 
ffiTfO CMOS-f^WHtAiitt, 3 0 6 

[00991 047 ( b ) l,Z^tX O fc. b" -y hM3 0 

1 bcommmc, , steb-y M302 ^ot#Mgpc 2 , 
mmmmm3 o 3 1 otiMgRCgS^wa^i^is 

0 4 fc<0JMHPC 7 te*SVvC . *5ttycr>f&2cr)mmcDm 

v^&. -r^r^-fe. -ix^^ti^gpd, c 2; c 3 st>'c 7 
tcfett-Sny^^ 2{4-e^.-f^.Offi^i:<7)® 

3y?7 hr^ycotf^tttMLTM^rW^ny^^ h 
77^l2»i1i -r^rio*>. r?y^^ h*— )V1 0(0 

—)vmm.b hy?? 1 2(aw\*y-v^^nRi 

OT\ mm^miWkb^y? 7 V*-)Vbcr,y 3-h<D 
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h77/l 2{±. JS3 0^MoffimsOft;Wm^#*ffe 
[0 10 0] i/t, 04 7 ( b ) {C^L^ot. 

0j{±fi^-iam t ^»Msn^'ftT-^ < . nwMim t oj#m 
ant i> mm^mxh h z t iz^m-t^ x$> h > 

[0101] Zcokolz^ ^mWliZZX'mmLX^i 

# it it xnmmizffi h wmsimmz «t ^ tcweb^s 

[0 10 2] 

[0103] *fMHfc.fc*tff , flBIEIIk^»#c 
[0 1 04] *«BgtJ:*ttr, au^x^/kjo 

ji»s%H4^3E#t. ¥mfamM*co±nmmmiztt~t 
[0105] § ^ t» ^swtfcifur, rx^? hjto 

[0106] § £>{;. *IMHt=J:*ur, Kiixa#*1SJp. 

[0107] $ fefc, *SKH£J:*Uf , b*-y Mlt 3HR 

[0 1 08] *^HJt J:fi(±\ Ay^^/uo 

[0109] 34c mmiziLtm. mm ■ m&v- 
[M^ffim^BH] 

[Ell ] Hi ti^^coffi l nmMcommizffi&D ra 

[02] iloh'>yMIJ:HTIray^^b77^ 

[03 ] 0 1 0 1 - I #ftfc»ofc*fMHtf3* 1 OHM 
c r Mm< / z{&& D RAM<7)BJrHHT'&S . 
[04] BIl»ll-ll*ftk:»r>fc*fKHofill<oS6fli 



<r>wmz%h d r AMoifHia-cfe-g. „ 
[05 ] *iiBji<7)si i commcoftrnttzmz, d ram«i 
jtTfffi^fMBj-rsxsEi (-eon fc«*BfiBH^* 

[06 ] *#eh<?>ss i <r>Mmmmizmz> d ram«i 
[07 ] *isw^is i <n>mmwm,z&h d ram«i 

jt*ffi^|jiB^SXS0 (^-03 ) (;fH£«M2T"£> 

4. 

[08 ] #3iBJ!0£| 1 ^"m^OWmZ^h D RAMOS 

ii;«££iftBJ«-§X*I0 (^04 ) Kffi&BfHHTft 

4. 

[09 ] i <?mm<?mmz\%h d ram«i 

J6*5fc*§iiJIH-4X8BI (^5) KflteKHH-C* 

[Bio] *%Bj^m i commcojfmi l zm& dram« 
[011] (a) (±01 owl - ijT\tncoTMmmm 

X\ (b) {±01 OCOU-U^iDJlfmmMX'hh. 

[012] ^fmcom i <rmw^MW^Mh dram« 

»jt7fS^fra^-g>Xg0 (f07) fc^4B)Tffi0-CS) 

5 . ( a ) (±0 1 o go I — I SrifttW-jStfcBfHHr. 

(b) liii o<7)u-ujj\i>uzttmL?zmmmx'foh» 

[013] ^^tWcom l <rmW^MWiz%h dramo 
Mit*£fe^l^^4X^0 (f«8) fcffiftBfiBBrc* 
h„ ( a ) (i0 1 0(50 1 — I ifirfifcHJSbfcKTHH-C. 

(b ) (±01 OWII-IITfrftJt^fJEL^ilfHHT'*-!.. 

[014] *^C0|g 1 <nmWKWm<Z\%h D RAMO 

Mit^*l^^-g>X^0 (^9) fcffiftBfiBBrc* 

4 . ( a ) {±0 1 o Co i - 1 -)5mzftmL.tzWMmz\ 
( b ) (±01 ocou-u^^zMmLtzwmmx'h&o 

[015] ^ftfflcom l (nmMnm&iiz^h dramo 

*4. ( a ) {±01 ocoi - i^ri&it*fjEL^WH0 
T\ (b ) (±01 OOII-II^ftK^JEL^iTfflHT* 

4„ 

[016] ^Bjcom i commcnmmhzmi, dramw 

WS&ffi&Wfflth^m (^11) fcffifcKHH-C 
( a ) (±01 0OI - I*|6FfcW*StfcBffflH 

t% (b ) (±01 o<7)\\-u^mzi$fcLtmmmx*fo 
[017] i^mmn i wni^jMcfis dramo 

( a ) {±01 0 0 1 - i^fttifjeUiKHH 

x\ ( b ) (±01 o<7)u -njjfiMzw&Ltzmmmxfc 

[018] 1&&ftrM 2 C)m&)Wmz\% h D R A M CO 
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[019] HI 8<0h'>y hm£<0l>Tm<7). *8ffl<m 

2 cDmM&mmizffi & d r a mcd? y? 9 y y^va x 
wmmrnm^Tw-mmx-fcz,. 

[120] 118^1- IJ|iH:ie-5/;«lfl^2« 

mmcommizi^ d r amokbh-c* h . 

[02 1 ] 01 SCOll-ll^^Zf^-ofz^m^^ACO 

mmcowm^h d r amokbsht* § . 
[022] ^Bji^ig 2 ammmmizt% jdramw 
«st*ffi*iii»^4xaH (^i) tcffisBTHEre* 

■So 

[023] :*l£BflC0lfl 2 COMM^Mizm h DRAMiT) 
SBt:ff&£»r&X;g0 (^2) Cfl^Sfllt 

[02 4] ( a) (202 3cD I - I*ftcOXgKlTffi0 
T\ ( b ) (20 2 3 CO 1 1 - 1 1 *-[6]<7)X^»fffl0T'fc £ . 

[025] ^WMcom 2 comM&mMlzffi SDRAM« 
WBSrffitiii!W4ISH (^3) fcrffiSBMaT* 
( a ) (202 3co I - I 3fltjfc*flEl,fc»rH0'C 

( b ) {20 2 3 CO I I - 1 Ujft tifjC LfcBrHDST* £ . 

[026] ^fgaflcoJS 2 commcoftmtzffi & D R A Mco 

[02 7] ( a) (202 6C0 I - IJjfaCDJMmmm 
X\ ( b ) (202 ecoil-UjjfaCDJMWimWTfoh,, 
[028] *l£BflC0jfl 2 cr>mM<r>BMlZi% h D R A MO 

( a) (202 601 - l^r|Bi^jtBL^KrH0T\ 
( b ) (20 2 6 1 1 - 1 I* ft tcMJGE LfcBrHHTA h . 
[029] 2 COHIrfiCOff^KClfS •§> DRAMW 

l£t:ff8c£»r&x§0 (W) fcffiSRfHBrc* 

( a) (202 601 - I^r|Bj^JtBL/SKfH0T\ 
(b) (202 6cOII-II^(;*fJEEL^|lfH0f*^o 
[030] #f£0J|co|fl 2 (VmWiWmz^ SDRAM« 

( a) (202 6coi - UjfalzMfcLtifflimmX', 

(b) (202 6cou-ii^\ts]t,zMmLfzmmmvh^. 
[031] j&tffiwgti 2 cmmmmiz «£dram« 

( a ) (202 eco i - 1 jrmizwmLtzwmmT. 
( b ) (2026^11-11*1^ testis ttzWimmx-h & . 
[032] ^sucoig 2 <r>mmmm^B\mz\% & d 

[03 3] (a) (203 20 I - 1 2f[p]OXgB)TH0 
T\ ( b ) (203 2«II-II*[*Ic7)XfgBfH0T"S>-g.» 

[034] -*mm% 2 c^mmmmcnmm^zm h d 

RAMOSBit*&£»?-£X*I0 (*«2) tcffi&ffi 
ffi0T*4. (a) (203 2 CO I - I JjfalZftmLtzffi 
mmX\ (b) li03 2«II-II;frft(C#JELfc»rIBH 



[03 5] *mwcom2commcommco%:mmizi%i,D 
RAM03mm%m*nmti>JMH <•*■<*> 3 > cassr 

ffi0"C*4. ( a) (203 201 - l*i*jfcMJ£L*:$T 
B0T\ ( b ) (203 2<OII-Ii:fr|*|fc^jEUfcKffl0 

[03 6] ^%m^w>2<7mmmm,^m\mz\m d 

RAMOS^*i££l&HJ§-f-SXf£0 (^C04 ) tffiiift 
:s FH0T*4« 
[03 7] (a) (203 6OI - I*ftOX*Iir®0 
T\ ( b ) (20 3 6 OI I - 1 I* ftcOX^HrB0-C£> 4 . 

[038] ^n^ss 2 cr)mmmmco3£Bmizi%z> d 

ffi0"C*4. ( a) (203 6(7)1 - l^^zn^LtM 

mmx\ (b) (203 bmi-ujjmznmLtzwmm 

[03 9] 03 9 (2*11^0^3 O^MO^t#&¥ 
^tis§£«CO^H0-C&S o 

[04 0] (a) (203 90 I - I *mK3&ofcBfHH 
T\ ( b ) (203 9 Oil — 1 1* fa fc^o ^DtH0T'S> 

[04 1 ] *^<50Sl3^i<7)^(;^i,DRAM(7)M 

jt*ffi*KW4iiBH (^i ) ^hh^-mmx'h 

[04 2] (a) (204 lOI - I*fa«X@|ffH0 

T\ (b ) (204 KDu-u^coxmwimmx'hh. 

[04 3 ] ^W^M3^m\WMW<Z^h D RAM CO 

mmxmzmwi-hJLmm (^2) wisMiT* 

h . ( a ) (204 1 co I - I ifrfifcHJSbfcKTHH-C. 
(b ) (204 lCOII-HSrfat>fd'«L^ilfH0T'*-l>. 
[044] *^C0SS 3 OSgJfcCOff^ffi^ 4 D R A MO 

IBtarScfciKIH-fclSHI (^co3) fcffiftBfiBBrc* 
4 . ( a ) (204 1 co I - I *-|ftFt#jBLfcBffflHtr, 
( b ) (204 lCOII-II^rfa(^«L7'iilfH0T'*-l». 

[04 5 ] *^coffecog|Sfeco^ffi(c^4^S^a 

(DRAM) COWfB0T*S>4„ 
[04 6 ] ^bJ3co£ 
SIM (DRAM) OWtH0"C*>5. 

[047] ( a ) (2*%bjco§ ^ izmcommmmiziih 

£¥3Wfc£Slt (SRAM) CO0S&0-C. ( b ) (2 ( a ) 

coMS&miz^Ltz^mikmw. ( sram) coth0t* 

*. 

[04 s ] imco^famwn&mmMt^mfmm* 
co±mmmm t ommmz m-^mmxh h . 

[04 9] (a) (2048OI - I^rtBlcO»TH0. 
(b) (2. 04 8COII-II^rfaCOBTffl0*CS.4,> 
[05 0 ] 04 8MX04 9^Lfc#*co^*#cS|g 
OKJt^^lMBJ-rSXS»TH0-C^5 (-eoi ) . 
[05 1] 04 8&V04 9 \,Ztk LtzffiMcO^famW. 

<vmm^&zwPMi-%>JMMmmx*fc%> (f»2) . 

[052] ^co^^iiaon ^ h^-;W^«Sr 
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[05 3] f*«ffftgtc?)3y^^ h*-;Kt>w! 

«£^-«tM0 ( a ) *3j;tPPK0 ( b ) Tfcft. 
[^WJH 
1 

2 jmMSttiUR (STIflW) 

3 y-hBMMB 

4 ^'JnySftJK (S i 3 N 4 ) 

5 ¥—VW& 

6 s?ts»^agp ( M^y^^v-^gp) 
s JifiMKJi ( m i <oJnuifi«§i > 

10 ay^^b^ 
1 1 >^)*?*$)V 

12 -iV?? b77?" 

1 3 aasM (js*e*«*mit ; *«fn 

14 V-JXY 

1 5 ^2^«r H iffi*n 

2 4 UzSXh 
2 5 UisXh 

2 6 ?>7'X7~>m 

2 7 M^7^-y 3 y| 

2 8 U-^'Xb 

29 i^uayiWkiB (sio,) 5gfU<tt^U3yffl 

ftH(Si 3 N 4 ) 

5 1 n-ffl^ji^Ji ; n"71/- MIH) 

5 2 ^NWMRW (p-^x/P) 

5 3 i«tS(Sl«n*DOPOS) 

5 4 ^UnVBMtlH <#?-IftfcJ8: collar oxide) 

[01 ] 



55 $2»n t DOPOS 

56 i3£0n ( DOPOS 
5 7 ^SIMSJK 

5 8 S'UavSftaH (S i 3 N 4 ) 

59 vi-mm 

6 1 n + V-XM«4 

6 2 n + vuj>mm 

6 5 f-v y^^MM 

6 6 SffigJS (Active AreaiT^-l* XSi ) 

6 9 a^>3=^-^^^^ r- (buried strap) 

81—84,86—88 7— H» 

9 1,92,93 h'7M 

9 1 a, 9 2 a h'-y Mgjg 

20 1 pI(IOO) y'J^ylf 

2 0 2 sabj&^ifcffcflB 

203 pISOII 
30 1 t'-yHf 
30 2 KIEb'-yhtR 

303 mommm 

3 04 ffifimMEM 

3 0 5. 3 06 &mfflM 

3 11, 3 12 *!Jy'j3yy- 

313 V— Ym 

3 2 1,3 23 p + h'W >WM 

32 2 P + y-xffi« 

3 24, 3 26 n + V— X/KW yfflisg 

32 5 n + V-^I« 

3 2 7,328 n + h'W 

42 5 

42 6 ^**fet*H 
42 7 l-MS 



[05] 



7-KSS 7'-K«t 7-K« 
81 82 83 84 



56 
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[02] 



[03] 



7 - Rffcft 

81 82 1 7-FiS& 83^- 



92 he« tlf y V») 



66 



id 



12 




6~ 



2iv 




r 




12 



66 



Li 




12 Y-f^V 



[H4] 

91 11 11 92 11 12 *>9 9\>??9 



-8 




52 

(p - £ X /I/) 



91,92 tm Ml) 

[08] 




53 59 
6. 

62 (3fefiD%*«iUtt) 
65 3^>*;i>figt£ 
81,82,83 »7-P* 



[06] 




52 



-51 



52 





53 59 



81,82, 83 ftPHMStttt 
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[07] 



[09] 



3lp+ 31p+ 

I 4 I I 4 II 



g wmmt 



~52 




81,82. 83 mmnmrnm 




59 53 57 



81,82, 83 



52 



mi i] 



[HI 2] 




(b) 




58 62 52 



13 TOE 




54 54 



(b) 




13 mm 



62 52 
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[013] [014] 



14 




62 52 



[02 1 ] 

[01 8] 

92 BESS C*r? HSU 




91,92,93 KS* 



62 ±5&SS(i* (HS2tf>*-5tts«iM!) 



(2 1) 



1 1 9 7 6 5 1 



[HI 5] 




55 54 

91a 92a 




62 52 



[HI 6] 



92a 




54 55 54 69 



91a 11 11 92a 11 




52 62 



[H2 2 ] 

[Ell 9] 

15 $2QgNffi*£ 




81, 82, 83, 84 



(22) 



1 1 9 7 6 5 1 



[H17] [i20] 




62 52 



(23) 



ErBPP 1 1 9 7 6 5 1 



[H24] [02 6] 




62 52 
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[02 8] [129] 



14 (a) 




62 52 13 



[03 9] 

[03 6] 



8 




(2 5) 
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9 
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[H45] [1252] 




(27) 
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[04 8] 




(28) 
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[1338] [040] 




62 52 



(29) 
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(30) 
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(3 1) 



ErBPP 1 1 9 7 6 5 1 



[H4 9 ] 

109-2 




(a) 



106s 101 100 106d 

Cb) 

(b) 



109-1 109-2 109-3 




(c) 



106d 100 101 



[H5 0 ] 



104 




106s 101 106d 

109b 




106s 101 106d 



(32) 



WBPP 1 1 -976 5 1 



[051] [054] 




106s 101 106d 



